The liposomal daunorubicin plus tamoxifen: improving the stability, uptake, and biodistribution of carriers.
The synergistic effects of tamoxifen on the sensitivity of MCF-7 cells to daunorubicin have been reported. Whether the effects of daunorubicin on MCF-7/adr cells can be improved by tamoxifen in liposomes and how tamoxifen changes daunorubicin's behavior in vivo remains unclear. The aim of this study was to investigate the effects of tamoxifen on the uptake and biodistribution of daunorubicin liposomes by breast-cancer-resistant MCF-7/adr cells in vitro and in vivo. The uptake of liposomes by MCF-7/adr cells in vitro studies was measured using flow cytometry and laser confocal microscopy. The biodistributions of carriers and free drugs were evaluated by DiR dye using in vivo imaging. Tamoxifen obviously enhanced the cellular uptake of liposomes by MCF-7/adr cells in time-dependent manners. According to the results from in vivo imaging analysis, the mean fluorescence intensity of DiR liposomes with tamoxifen in the tumor regions of MCF-7/adr tumor-bearing nude mice was much stronger than that of DiR liposomes alone (16,450 ± 1,331 versus 3,666 ± 321; n = 3). Pegylated liposomes elongated the existence of daunorubicin in the circulatory system and the enhanced permeability and retention effect enhanced its concentration in local tumor tissues, which may provide the precondition for tamoxifen further promoting the uptake by MCF-7/Adr cells in vivo. Using daunorubicin liposomes and tamoxifen together generates better biodistribution profiles in tumor tissue than using daunorubicin liposomes only, which contributes to improving the therapeutic effect of breast cancer treatment.